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(54) SEMICONDUCTOR DEVICE, FABRICATION THEREOF AND ^RGE 
(57)Abstract: 

PURPOSE: To fonri a shallow junction of a source-drain 
region while reducing the parasitic resistance in the 
source-drain region and the interconnection resistance of 
the gate electrode simultaneously. 
CONSTITUTION :''^oron doped titanium 6ls deposited 
on the entire surface of a device. First heat treatment is 
then carried out to cause reaction among the titanium 6, 
a silicon substrate 1 and a polysilicon gate electrode 4 
thus depositing titanium silicide 7. The boron doped 
titanium 6 not subjected to silification is then removed by 
wet etching using a mixture solution of hydrogen 
peroxide water, ammonia and water heat at about 60°C 
thus leaving only the titanium silicide 7. Subsequently, 
second heat treatment is carried out in order to decrease 
the resistance of the substrate 1 deposited with the titanium silicide 7 and the gate electrode 
4. At the same time, boron is diffused from the titanium silicide 7 into the substrate 1 thus 
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forming a heavily doped shallow junction region 8 about 40nm deep. 



Page 2 ot 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 
[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



g 



f 



(i9)H*B4fiiF/f (J p) (12) 41^ II It ^ ^ (A> (ii)i?maHi.^ws^ 

#^^-255912 

(43)4^iBB ¥rit8^(1996)10^1B 



(BDInta* 
HOIL 29/78 

21/336 
C2 3C 14/34 
HOIL 21/203 

21/28 



3 0 1 



FI 

HOIL 29/78 
C 2 3 C 14/34 
HOIL 21/203 
21/28 
21/285 



30 IP 
A 
S 

30 IT 
S 





»H¥8-5771 


(71) BRA. 


000001889 














(22) ma 


3pJ« 8 ¥0996) 1^170 






15^ 






(72)«i!B« 


#± ^ 










:*:IRfl^Pr^E*® 2Ti 51 


f5^ H 


(32)«J6H 


¥7 (1995)1^173 










B* (JP) 


(74)ftaA 


#9± RS « 





(54) KM©**] Mi»*S!B> ^mti^muemm. v 



(57) 

cOie4IJgtJii:r(§lB$tC{£JSL?t:±T\ V-^ • YV^V 

>'K6 i: v'J aySffi i ijJ:l,<---K>; ^yA^^>fi!^|,y 
-hmlg4^:$•S^5^•t^:t:^^'>'^''J•9■'^ KM7&Jgfig 

■t I. . . 6 0 •CS.gIC j!)D«l L/L'iag?-fbfc^* J: T 



(a) 



(b) 



3 



7 

4- 



-r 

8 




1 

^^■fh:Ln-^m7.tz:Lb^mm.bth^^^m. 

5r bi-t^ii^mmcom^1^&, 
[ 8 ] 3 ~ 6 cov ^^A^ 1 iMtcie^JO^ 

[i«Af^9] ffS2I3~6(?)V^t=^^*^l«^-ia«!cO^ 

r^nr^^^m^m^'thxmb . 

mMm. in^zbX'. ^mn b^^v^y^b mm lt 
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T^iim'yVaym'P^iUL^-^mxnbiil^ltzZb 

im^bti>^f^mi^m<^wky}m, 
[mtm 10] i'U 3 ym±izy- hmtmaxxz-y 
-hmam^tixmb. 

xmb. 

mm 3 - 6 <^v ^-m*' i miztmcr>^mi^mM.<DmM 
10 mmi:n^zbx\ ^^mbi^'jayisbtf^mLtx 

fii^ 3 - 6 ^■m An «tie««0#J»«cgBOSSi 

20 ;^ffi5:i3i,^T, B!(ifiOXST'fM$ii7t:T''<-^x<0:^ffi 

mmi'fiozbx. ±mmbi^'j^ysb^msSiLx 
fS.-r^bmz. ^mm^i^^n^^ x i^v-t h ^ ^ -)v 

C»*«12] il*«3-6£Ot^-mAUi3tieac7) 
y^9Yi^--)V<ryyt£< b h^mz. ^*4!t*i*<K-rs 

[ 13] V 3 yw^cr)^m^z-^-yimm:i& 
^-rsxsfc. 

if JRJI 3 - 6 iOV ^ttl*' 1 «(cKaiO*^fr^a<:Og3t 

Y-r^ix.fM.mim^-thiM.b . 
mim^''^ ozbx\ ^sm. > y ^ ym. b b 
x^^hmmizi^v-^r-( ]<mz:m&ti>bmz. ±^m4' 
cn^m t y 3 ymwi'7)mm'\mL^^h xst 
tfzzbiw^b-i-h^wm.mmf&, 
[ nim 14] V- y 3 ^-s^trrm i m^<o'^vm 
i&bm2t^mLmm[mib^mm-hiMb. 
mm. 3-(><D\ ^-ffii}- 1 -^^zmsLio^wmmfrtw^ 
miim^^x, ^imtm<oT^mm.mzmt^=}y:? 

50 i'Vt^-il'CryJ^-^^Kb'iBMiZ. Z<DT^tm^i&bmt 
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Si:, 

im^mis] ifs^i 2-1 4<7)v^-fi^*^l5^'ie 

[0001] 
C0002] 

*0. 1 ju m<50CMOS h^y^'X^'iOSSf^^sig^^iX 

wzw 0 mifc^mmttismn^ti^ . 

[0 0 0 3] L*»L. M-izhyyl^'xi^immtLfcitz 

{fcti, ^-^^-/i'^M<^^'M±^mz^li:^(r)C7)^ V- 
X • Fu-f vioteiiii ( v-x • Hw-Y <r>^ 
mi'^ny:^^>h^<r)mn. Hffiia) 

[0 0 04] ^mt^T'^uxizmmtih 

^y^XTy (T iw) . mcf-^y (Ti N) ^Sr^'O 



(3) 1$^¥8-2 559 12 

4 

[000 5] 1) -IfU-t-f 
V-X ■ Y >^c0^^jKi: y- 

Xiih^nn^z'm.-fh-yf&h'Lx. -^u-^-r k (saiici 

dejSelf-aligned silicide) ^*^il*Si^TV^S (T.Yo 
sh i da . , et . al . : J . El ectrochemi . Soc . . Vol . 137. No. 6, (19 
90)ppl914-1917. #BS) . 

[0006] -^W^-tUlf 'f (-t Kfilit) 
SrfflV^f^LDD (Lightly Doped Drain ) lfjt«Opf-r 

^)vyLOSYvyvx9<ns^mi. '^x^mmi 

XSl (01 0 (a) #S) : LOCOS (lx3calized 
Oxidation of Silicon) a$rfflV^, nJ^m^a^av-'J 

\m-km\^. m.i\i.\ziy^}zxymmki&mh. 

W^^X. CVD (Chemical Vapor Deposition ) ffiSrffl 

T, y-h^JS7 3S.L'fy-h^7 4S:m-r'5.. 
20 [00 07] IS2 (01 0 (b) : y-h««E 

1 A^^^yM.Xm^x9h'^^X^\^. m^7i(Dmm 
t-Kav-^jJ-y (B» ) ^cEAtT, SeS^fi^J (-b;t^ 

XS3 (01 0 (c ) #33) : CVD?**-fflV%, JblEiT) 
XST-i^S?n/::7-V<'f x<7^^mi>z>'V n yS-fll^2:?e 

^l:Sit-x.yfA'7:7L, y-MS®74«0ffilMC1f-f H 

7 4 F ^ ^ -J]^X^--^ 7 6 r :^ yiiAffl^^ 

30 X^fctTfflV^, 3S«71«0^ffitC7-y-fl:.-KoW:ty 
(BF2-) Sr^ALT, i^S^«(Cia;«Sfil«7 7 2: 

[0 0 08] IS4 (Ell (a) #53) : #:^i±Xy 

s«7 i«ffi{c}gj£$n7^^i^ssfkffiisr 

69XST?BfixSri/*CTA-^ ^c^^Mtc^:?' y^7 8 (M 

3 0nm) S-m-fS. 
Xms mil (b)#{S) : m^tfT-iO^JlJS^ 
^JiRTA (Rapid Thermal Annealing ) S$rffl(.V ^ 
40 : 6 0 0-7 0 O'CTl SScOgiMSa-ftp . ^ 

<OfS«. •?-^'yffll7 8t£«7 K f-^y®l7 8i:y- 

h 7 4 1 f}^^tiwm Lx ^^i>mmiz i ^-^w 

t^f-rJ' yi^ K ( T i S i 2 ) ^7 9 

h.^tit mmi,z . mmmL is^ax tf^mma^ 

a-a2rfflv^y:::^^co55SB^ra{i3 0^i-^mK, RTAS 

50 
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5 

try^-TkAim-^mm a^^mt. hiOz nh 

♦ OH : H20=l .1:5) l^fflV^7t':?i >y hX-y^V 
J: 0 . U ■y-'f Hfl: Lt V %:5:V ^f- ^' >K7 S Sl^ 

7 5 0~9 0 0'C'C2lElStfOa<iJ!ia|:fi=9. (4). 2IhI@ 
iO^SSifFal<±lIllS<^J«iSiO-5-ili:lRll:TiP>S. -I 

Hi{c0jg§iiJt^'-h^7 4 . ^i^yi^*}^^ vmi 10 
9*^*a®tcj^jsK$ix/::ii;)gSpIi^7 7 <D^ti^'ix<^i^- 

[ooioixS6(Sii (c)#Bg) .-iief^xs 

■?-:^'>->-y-t>--< b'K7 9i::3>'^'^'b-r53>'^'^' 
^i? h Tlt-yus 1 i*it;^-ftf4*r?£^fC^,SlEII8 2 

i:m!S.-ti, ^mw^. mmmm5tmm.mm7 

7>i}>ti>^lV-X-}il^-^ymi&83ti^lfcLDD 20 
tjljtcT) p f-r ;fvPMO S h 7 yi^Xif 8 4<Ol8^S*5 

[00 11] MOS h^yxX^SSfJi, f-^'V^-U 
•t'f KM7 9*'1B*SttA:ii:{cJ:'5, V-^ • Hl^-^ 

8 3 iO^^fifii t y- h «® 7 4 iOE^f^ei t 
R^tcffiMSni.. i^. LDDj^jfiOnf-r^-yt-MOS 

jBT-m^ {vy. tm. w) ^^yty7i.xttiii^^^. 

coo 1 2] tti. -f-fymi 8^--yir/UJ^. 7*9^ 

T'i'l. (^4 lIllJt5ffl?^SW*ji^»iS^ffi« (19 
94^) , 29P-ZG-13 . 29P-ZG-14 #BB) . 

2 ) T i /T 1 Nai/N'U^;< :J';WS:|fJffl-t^:^r?£ 

^ >' S 1 A>'RJE5-r S c: t $-fiS±-f ^ISiit' i> *> 

"JO 

[0013] HRW^r«Ji<7) p O S h 5 ^ v 

XSl (012 (a)#B3) : 01 Otlalt^ffi-C, P 
:t~;l^M O S h 7 y Sri^lit-t^ . 
[00 14] XS2 (01 2 (b) : jl«<73C 

VD&S:fflv\ iiecOXS-C-mSiXJ'cT^^'f X«0:feffl 
(CHTOM^BP SGJK=3:t''7)iir^*feMi^l 0 1 iB'^ 50 
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•ri.. 

XS3 (iai2(c)#BS) : 7*h'jy^^77-^Sfg 

0 1 fc. lijiav-x • Hb-f >'®JS83Si;f>--h^ 

74tC3itSny^'^'h*-;H 0 2~10 4S-?-*1.'? 

[00 15]XS4 (012 (d)#B3) :Vi?';t.hD 
yx>'^>yi'a^•Sv^T. fJieiiSfg^lK 1 0 IJi&l^a 
>'^^'h*-;H 0 2~1 0 4rttCTiKl 0 5 (Jlli 
3 0~50 nm) S-J^fiitf i>. 

XS5 (01 2 (e) #53) :Ti)^10 5iO±l:, V 

7 0~10 0nm) IrJ^fg-f^. MlC-!-<^±{-, T;PS 
(A 1 - S i (1%) -Cu (0. 5%) ) 10 
7 t , 7 * h U y 7 -r JTiSat/^ H 7 x -/f- 

y^m^zx*). ztif,^±^wim&miz-mx.'r 
I. 

[00 16]::^LT. p^^^Ji-MOShyyi^:^^ 

bAiw.i^bmmim7^^i>. mrieTiiKio5f4 

HUieT i NJll 0 6{i, A 1 i; S i i;*<SJ5-ri)Cl 

L^:*^'ii>, ::<7)#£-C'(S, y-x • vu^ymi&8 3i,z 

Y-r^tlX\-^h^^'ym (B) A^Ti^l 0 S+tCffiSX 
y-X • [iU-^ ym.i&S3crj^HMkSli!}^T-tS> 

[0017] -f-vIT-, >I<OT i ^ 1 0 StCBc^ffitSrtl. 

clizritittr, ^i^>Ti^i0 5$rm-fi.i«rK. y 

i^'JS^ § il TV 11. (Proceed inss VMIC Conference June 
12-13. 1989, P105#.^). ClflSr. 0 1 3 {C»^V ^TiKBfl 
-rs. i^, 013a~ci?)XS{4012a— cCOXSt 
^®=3rsor. ijiHS*-^B&L> -e-fT.»«0XSzi»4.i»aW- 
h, 

C 0 0 1 8 ] XS6 (013 ( d ) #E) : JfH^^M 

10 1 Lt, fiiey-;^ • Kl^'f VffiiS83 

s.t/y-hms7 4(c:. Br-fjf^iAL.. Htcf^^aa 

co^ffi(cSi7t!S:p^iil OSS-ffMI-l*. ^(^mt. 0 
12d. e tPl^iCT i^l 0 5/Ti N^l 06/A 

1 1 0 7*»^>^:5&mE*SS:ffM-r§ . 

[00 19] ^■5f5i<:l=J:'9, FSEfitii, 
a:Sl/xmi?)3y^'^ h7^-;UCi5l^T3 0~5 0f2S 

m^z'^^^h^tti^xth. 

t^hX, Vyy'yX9-k^{'Cfhfz^^z\i, v-x 
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jg-^ (shallowjunction) $rJg)KL^{-mtf =5r^^^V^. 
[0020] V-X ■ H U'f y^i^OjSV^^S-Jg^St 

-rK^^-y-'f H$-fiiffl-f s:^a*>m$n-cv^s (M. 

Saito.et.al.:IEEE,IEDM.a992)pp897-900. #.^) . H 
— 7'K;t^-tf-Y HiUTBSG (Boro-Silicate Class 

:^ ^'^S3i:^riS y .014 1 5 iz^tT^'^^ 7^<r> lo 

[ 0 0 2 1 ] IS 1 (014 ( a ) #58) : mieLTtI?- 
U^'f h'SlciJtt.i.XSl (010 (a) #.^) i:|5lt 

1^2 (014 (b)#ra) : CVDS2:ffl^\ ±I2<7) 
XST-ig«SilJtT>'\'-f X(:7)^at:KnyigS: 4 x 1 
021 cm-3(7)BSGJK (^j^ ; lOOnm) SrJg^-T 

JlfMX-C$)l.i'7y (S i Hi) (B2 
He) ^X^m^fy-Ml^'^. MZ. ^fflX-yf-^^'y^' 
iSr ffl V B S GM^X ■/ f->'^' •/ 7 L . hmS 7 4 

[0 0 2 2] IS3 (01 4 (c) #B3) : RTAgS: 

m^m-. s^-mm, ^saas: i ooo-c-ci 
9 2rm-rs. 

Xg4 (015 (a)#B§) : '>--h€S7 4ay^-^'f 30 

h-^^--/i^j^'<.-+>-9 1 ^^r^y'&xm'7:^9bLxm 
v\ S^7 l<7)lSMti7vjbt<Dy'f7rya:iiAbT. 

ies^fi^tc*jgsfflj|g9 3$:mr4, <J:t=. 11^^ 
5r'fTV \ mm.<nm. ^tg-^siss 9 2 ■fay'iSiaK^Jss 9 

[0023]IS5 (01 5 (b)#BS) :fiirt2L^c1f 
U-t'f K^t*j(tl.XS6 (01 1 (c ) #S3) higit 

X'ht, -e^^iss, iSji-Sioav>^^ii^9 2i:S«S 

pf.J|g9 3i:*>^>figaV-X • HWy^i«94 5riii!t 40 
L D D«j@<Op ^-v^VkMO S h vV'JX^ 9 5 c^SSit 
XnfJ^J-tl. MOS h9yxX^'9 5T-(i. l^-f K 

':7*-;ux'><.— 9-9 1 (BSGji) im^wimttx 

[0 0 24]^. LDDlfitsOn-f-v^tvUVIOSh^y 

5:)g^-f I.T'cS^OBSG^* PSG (Phospho-Sil icate 
Glass) ^^/>:{±AsSG (Arsenic Silicate Glass) 50 
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('jy. h^. m §^:t>-aAttLlfcJ:v\ PSGIK 
^7t{iAsSG)SS-JBE£-ri.tli, CVD«:g^KfcV-> 

X. ^ixWyvy:^x\zt^xy < y (PHa) 

fvltir^l^i^y (AsHa) ^Xim\!tiX\tl'^\ 
[0025} 

[iiBB**<B^t J; d t-thmk\ m 1 osiA's 1 1 

■t'Srt.*.- -^-'J-tf-f KSOXe5(cJ3{tS2lHia^^ 
iMitcfcv . ffijia^l^7 5 4^*3 7 
74'O^D>'*M7 l+tca?<Ji;tXtS, ^<Dfdii^ 
V-X • HV-^ y««8 3<m^U^t: 1 0 0 nmmT 

A yWMB 3<7)^\^n^-^m^t^^t1fiX't^£^^k.\^ 

[0026] i^x\ i-^yi^u^-i m7 9<ommk 
izy •/•ffcjKny^f ^y<7)w<^n'yx^mmmm7 1 
B^-fh z-bx. v-x • vu^ ymma s com^n-^ 
zB^-rhlimx3^^^ixx\'^h. L*^L. :i(oi3mx 
-f-^yi^v-*)--^ vm7 9(^miz±tx\>-^^mSi<r) 

tiT), ^i' yiyV-^-i m7 9t:i^LXmm7 HZ^ 

-? X . mi^mm 7 7 co^»^}gs*q^%-tc t' s t v ^ 

[0027] tt:. 2\2\E<r)m!imiSL^iiS:<-tlZb 
X\ V-X- VU-^ym^8 3(7)m^^^-^iB&-ti>1: 

•j-^-'f H^7 9ty-:^- vu^ yWMsscoi^'^b'^ 
i^ffitcib-ft I. ^iitiig® A^'fKT-r I. . s mm^^m 
co'mM.m^m^t^. vt-^x. ■^rUTxiztn-r^m 

^ij -f^com:"^. K i^'f y^E- K yMm. ( Vds 

-Ids) 1ttt(r)ir-i=>_h;5^'o?F^i:v%amiI*^^l:.5. ^ 

zx\ ^i'yiy^^^ m7 9immiti-iij^ (m4 
imz^mmm^mm^m^^^'j'mm nm^) , 29p- 

ZG-10 #!S) -^^ • KW-^ y^^y'iiX^t: 

fflv^^:^a (R, 29P-ZG-11 #89) *5^^$tiTV^-g, 
*\ V^-friO:frffiT'i>^3tXSA^'1©§fl:L. r-y 

[0028] i^n. Ym7 9z^<^iy>)-^ 

m. ziy<;uy-yvv^ FK^t') i,zm.^ttlfzi^lzi5 
V^Tt, ±iei:P^<!OP}liA»*l.. ^ti. 01 3tC^L 

3ryiiATje^£§/i;^::p*pIi*l 0 8riS14'fb$-ti-l>'t 
a6{:if ja<or--/uSrtT9 i: . MO s h yyifx^<7m 

mmimmz^mm-thcox\ soo-carcom. 
5 fflv^^'s s: i-fs yfy^xm0.^tifzm^BX?&^ 
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[ 0 0 2 9 ] II 1 4RV<m 1 5 tcS^-fi^'J 3 y& 
iSV ^g^^ffllS 9 2 to V— h SitJi 1 0 k n/CKS i: «S 

hi. 

[0 0 30] ^ZX\ V-^- YV^y^^9 4-kWb 
LT^^^JfiSi^ftittS^ci^. «iaSfflJS9 3c^fg-& 10 

V^^|f^M9 2i50i|i (=-t^ 19 lO 

lis) ^0. 1 5;umfeLh{C-r-5iiJ®3!i«?>S. fi^oT. M 
O S VvWT.^ 9 ScommitAWUZ^^ib^'^'if^ 

[0 03 1] i^. -^f-f \^^^-)V:^^-^9 liB^ 
htz^<7)^SGWk^^<^V-r¥'^^'f^Y (PSGWk 20 

[0032] n mj!AXK-:>m^^m^imtfz^mi^ 

[0033] 4] ±ien S^c(i2] 
W7'&X'^\^i h^lSfttS. 
[0034] 

[IS8Iar)Pi^1-'S.;^^*iO^S] li^^iS 1 tlfiigi^^Bfl 
i-fr§. lt*«2i3feaiO%BBiJ:, y-^ffli^^-TtJi: 

[0035] if^Jl 3 iZtim<r>mM. PVDmt fz\i 
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1 0 

tX\ T^'^mtii)'-r^iifz^^mi:mfS.-thZMim 

[0036] n-^m5i,zfmco^mi±. ^^n'v ^mizj: 

K-r§iiy;:^ill^$:0fietl.lSS:fili./^:C: i£:-?■ 
[0037] mmi izmL<^^mi±. fss^as-eco 

v^-rtH3> 1 mi>zsSM<r>^iimm<rm^lr&im^^x. 
Xgt, ».^mtfT0ZbX\ ■^WMbi^V:2ymbi}< 

tsf&LXi^?>mmiZ'>v^^ m^m&-tibMz. ^ 

^^'^(7)T-mii:i^V^>m^^M:.fi^^ixmbi^ 
x.tlZbt:^<7)mmbth. 

[0038] -mma tiet2co%Bj{±. 'mms-ec^ 
v^•ri^*^ 1 mizim<7^^i^s.<mm-Jr&^m^^x . 
^m^}^-y'^tifzi^v:iym±iz, i^v^ymbm 

Ub s BMi'H oZbX\ ±mm. b^-V^ymb ¥m 

[0039] n^m9 izmi<o^mi. m^mssio 
\ ^-fh.** 1 mztm<^^im3.i^mmir& zm^^x. 
^m^v-r^ixtzyo ym±i>z. -yv^ymbm 

b. m!:miffdzbx\ ±mm>'>'j ^ymb^^m 

IT V ^ I, SHfrlc v:m^m^-tib^^z, ±WM 
'P<nT-n^ 5: v- y 3 y /1 4"\|£ai c -t^ I. IS > r Hi ;t 
Zbi^(r>mWbt^. 

[0040] nsm 1 0 '.zim<^^mi . v y n ym± 
iz-y- h'^mmaxv^'y- hM.mm^-t^xnb . y 
-h^m<7)mMi,z^^ ]^'y:t--/v-x-^--^z:mss,-tix 
mb. m^m-eco^-^-nxijnmiztimcD^mmMm. 
comi^^'£i:m\^x . wiKi^xmxmfS.^tifc'f^'^^ ^ 
c^^mzT^mwi'-y'^ixf':-&9,miM!$.tixm. 
b, ms:mi'ffozbx\ ^m^rci^u^ymbtfin^ 
Lx>^-^hmmi,zyvv^ ^m^m^Lxvv^-i vmm 
im^i-^bmz. ±^m^cr>:f^mit:'>voym'p^ 
mL-^-±xv-:^mmtfiiivu-( ymm^misctix 

nbi:mifcZbi^<7)mWbtl, 

[004 1 ] n^^ 1 1 izim<^mit. y n yM± 
i,z-y-h^mj^i6xv^y- v^mimm-^ xmb . y 

t-/l'X^—^t:m^-tlxmb. Wf^iB3~6cOVi-r 
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1 1 

[00421 1 2 (cfei2<^I^Ji:, lt^3~6 

■c , ^u^mmzM th^y-S'^v ^^-)V<n^M-^j: < 1 1 

[ 0 0 4 3 ] If * Ji 1 3 {cfe«<oi%B8{i , y 3 vsis 
^z,^mimit'^tm'm&.<^^miif\^-r^ixtz± 20 

[0044] mm 1 4 ;cie«io^0,^ii , y 3 

(c^ 1 ^SM^T-rtl)ISi*il^2^«SsO^|ie?5iI«^t 
Slgi . if 3 -6 £7)V^-f f^A^ 1 litCieSJ 

vMi^M t S 3 y :? h ^-yPcT^^i-^t- < a t S^t . i 

mmt i^v oymwctmnkix^^^mfMzi-v-^-! k 

^rm-r&XSi:. m:r^m3-6co\.^-ttinnmiZti 

^'^mzmt^^y-^'^ ht--)V<r>'ytc<hh^u^z^ 
^<^)r^£<th--}ii:. ^^w^fm,zmm.^ixh^ 
[0045] 1 5 {zim<^^^n\i. is^ 1 2~ 

V^t. ^*t!fe«l^/ii\ h7yi''X:?'C0y-;?>XliFb-^ 
yt LT^fg-ri. ^SDgi-tf^. IS3<«1 6(c 

%m<^^m^m<^m&-ff'&^ziiux. tm.i^')^^ k 

[0046] igjRJS 1 7 (Cieitt«0?&BB{i> -7 
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1 2 

y if-f HjSS:igBit-ts k^^. vy 3 ytc^^ lt y- 

A-y b i h'-r$*tyi:^mii$:iIffltelS:3® 

[ 0 0 4 7 ] ^fvi, mm2i.zsm<n^^^f,zi:ti\t. m 
v^u-i ymmHst^ziiX'. gttll^MOSh^yi^' 
tX\ t^'/h^^rV Tm&t:^ibt:M OShyyi^:^^ 

•g). $^>t. yy-^-f HKtcjixyayfcji^fCHw^; 
y^^:=5:5^iB^*«^'-r§i^•cv^-5.yiy), -5-fiOffiis:€ 

{m<=5r'?. V-^SJ^i^cfiFV^y^i^coW^ta 

[004 8] trz, snm3s<r>\,^-ftu}^imi,ztm 

<r)^mzXil\f. i^y nyicj^LT FWN'y Fh^L-5.T 

. 7 ~ 9 ^-fi^*» i mztm<^^Bn',zi:ix 
ii\ v-yiJ-'f F^^7^E!tfcmi«Oi^fiiti:r|5]^;-ffo 

a^X'^i. 

[ 0 0 4 9 ] s , m^m 1 0 izMmco^mz x tm. 

if -< F * -)\^x^—^z:±mm b SJE L^' V vMKT^g 
iSL^c^^. -tyif-f F*iitiOmi:y-A^l*^^v:{± 

F U"f ymm<7)m!& > ^ PiB^cctr o >r > 1= s , ^ 

5. -ft-C. f-y-^'f Ffllit(cJ:-5Ty-;?.^l**>::f± 

F 1/ ^ y^iSiOS^^t)L^ffi.^-f I. w i: ^ 1. . 
[ 0 0 5 0 ] ii A^, 1 1 (cfem<?3i%BBtcJ;ixii\ 
y -t^ Ffli3i<7)i^^fc y-;^fflJSt/i{4 K i^'f yiS^ 
<7)mmbsmmz'ijo zb^-x^i, 

<:T\ y-X^IiS^y^fiFb-^ yM«iO-av^|g-&|:ffM 
^LX. •i-V'f-f FfilittJ:o-cy 
- A^«^ A:(± F u -f y^MS^Siffifit* ®«-r ^ b 
A<X'^h. -?-tfO±, LDDffiit2r«l^i.C:i:T\ rf'- yh 
^ A- y THtt 5:S«t)yt:M O S F 7 y ;? r 

[005 1 ] ttz. m^mi2~~is<7)\^riT.t'imz 
tim<D%mizi:hi£. ±mmizmzT-mmi)< v-r^ti 
Tv^^,o•c. :^mimm-^±mm^mmipimn,z 



(8 

1 3 

( 0 0 5 2 ] 3; , 1 6 CldiScOl&Bjtc jrfiff, 
[00 53] 

(mmSeJ^SS) laT. *%aa2rSD (Single Drain) 

it itzm 1 . m 1 2 tc^^-trVN'-f x<7) 
mmm^mizm-yxm^^-rt. 

[0054] ISI (01 (a)#H3) :LOCOSffi 20 

M^J^fiSti). -eLT. F-rh%-K';i^'j3yM&i>v 

';nyS<tffirWMiOi^fc^N':f-:::.y/Lt. ^'-h 
^MSK3 (.mW: 3. 5nm) 2aL^ir'-hS@4 (M 

if : 7 0 nm) SrJg^i"?., 

[0055]XS2 (01 (b)#eS) r^yy^yfc 
iSfkSfg (N2O) S:Jl.t4;<f;^t;fflV^/iLPCVD (Low 30 

Pressure Chemical Vapor Deposition) ffilCj:'?, Ji 

(KJ¥: 5 0nm) arT^^g-f-i.. iJltC. r^ffiX-yf-A'-y 
:;7 a^fflV >T U 3 ySlffcJKa: x -y f-M' -y L , h 

[0 0 5 6] XS3 (01 (c)#BB.) :l?:^t±X-yf- 

•fl. <^tc, V:/^>hay;?./^-y:?S$rffl«'\ JilSi^X 
nxBl&^tif^T^-<'i ;^.50ieMtc;*Dy *: K-r Liitf- 
:J'yM6 3 0nm) z:BlS.th. Z^X\ #n 40 

ySrf'-rUvTf-^'y.K (lUT. -•Koyrt-rH^^J'y 

iz5wt %<r>n(a y t xmJ^xmiflfc-^±i' 

JS: 3 0 0'C, ;?,-'^■•y:?'Uy^^>''{'7-: 3. 6W\ 
jg: 665mpa (5niTorr)-CJ)l>. 
[0057] Ig4 (02 ( a ) #H^) : «^4't'«0 
«i5!!iaftS^v:«iRTAa2:fflv%. iPIiSJt : 6 2 5X:X' 
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1 4 

^fflv ^Tt^^offlSB^^Ji 3 0 ^i>mmxh I) . c:<73 1 

-KnyH-rHf-rJ'yiRet-y-'f K'>^-/^X'<- 
-9-5fc*<Jgi34tTV^;5fiBB^fc{i. i-^yuov-^ mi 

[0058] tci^T'. imu<^fmmsi\i6oo-- 

7 0 ox:i}-m^X'h o , Z'Tyi&mm.mi o^LSissA^^ 

'^«-f-^'yv''Ji?-'f KM7St7'u >y v>m-r-i>isn 
mt<J:iix'oi>&^^^-^^\'^'^izii^tL^ti. >m 

[ 0 0 5 9 ] »:ic, 6 o*csa{ciiifaiL:rciiS^bK^* 

try^xTfc^cOil^iM (?S-&ifc»i. HiOz : NH 
4OH : H20=l : 1 : 5) 2rfflV^>^:'>x7 hx>yf-y 
^^ffitCiO. i^VV^ Hfl:LTV^^f(,^^oyK-7-H^ 

^ymimihx^^y^v^^ mirs^'km; 
m^-^x. m.y^^X'<D^mmtt:i,iRTAmim^^. 
mimjs.: 8 5o°cx'2ms^BMmz:n^. 2m 

•It02Ea«0^iH;iO, f-^yi/U-^-^ F17*^^ 

ffltci^B^six^ta^ 1 iiXi/y- hm®4 <7) V— bjaci 

Kli7 4'c7)rKny*«l4't=a:icL, 
»<4 0nmSS(7)StS«c:oav^g-^S^ (felit®) 8*^ 

J^jS^ix^. i^, SIMS 
(Secondary Ion Mass Spectronetry ) S^fflV^txtf j; 

[00 60] iCiot'. 2IlI@O,^SiauK{S7 5 0— 

9 0 0 "cs^asT^i 0 s z<r>i&mwmx osaaiasA^iS 

<^.5.J:, yyu-^f-f KJi7+*^^>«0*'ny(?)j!£t5r 

< 0 ji rt < ^ I. >: V ^ p jkiiti*^ J) 0 . 

ny(r>i&flim^^j:<^j:-^xm^i}m<^j:m^t:0. p 

[ 0 0 6 1 ] Xg5 (02 ( b ) #9?) : Jctl(^lMX' 

^^^iifzT^u xcr>±m',zmwitmm 9 arm-r . 

mz. ^:frttx>y•f■y^/&fflv^. Jifai6»ffi9t-f-:J'y 

i^'J-tf-f KJK7i:3y:5':7 F-tl> 3y:J'^' f^-ZH 0 
iB^t.m^'^X. XJ<-/^mrm^\ nyr^^-fTt^ 

-;n 0f*it^l«^5^«t-CS^/ii 1 imm-t 
• vu-i ymm^ifzSDm'^i^p^^^-i^Mosh 

vyi/x^ 1 2c7)^iSA'^7-f 



1 5 

[00 6 2] M0Sf7:^vA:^l V-X • H 

SS4<^eE^*iLi*<l»I"*^«S^*^-^. ^T'^. MOS 
h^r^vX:? 1 2-C{4. 0 nmgJScOiSji 

c 0 0 6 3 ] flijie y If ^ H-aT'(± > f - >- 

KTSta^y 1 tov-utf-f isfgg^^ 

d) i> i-:^yiyv^^ m7 9'cm.7 1 bcnm-^rr 

{S!-7T, MOS hyyi^:^^84izWU 

«g? ( Vds- Ids) ^<04*>±*<')T^iv\aiSlH*^ 

[0064] ^ilfci^ LT , ^■mmiX'\t, '-Koy H- 
uy F-r F-f-^'XK6 ^atgaSMi: L-C:f'n>'*^ 
J^S (y-;^- Y]y^yW^) iO^g-^I^Si:, 
oliA^T'l'l). ftoT, MOS h^>'>''X:J' 1 2(-3t 

A-rrxr E,aSnL-ct. ^^yW.=?-i.i^^m'¥^mO'^ 

[0 0 6 5] c>^;^(C. MOShyy'yX'? 1 2{CJiV-> 
^ 1 X 1 0-5A/cm2i:S^^-CffiV^:t-^-{Z^|^^-D 

Tij, y-^ • Yi-^ymi (iSi^i^Sv^^^fa^ 

Effi M:g5!j® i L "C -t:o y K - r K f - ^' y K 6 ar ffl V ^ I. :c 
[ 0 0 6 6 ] {i^oT, ^mmiziitili. V-X • K 

-hm.^4<r)SiM:ts.Viti:mmi<ziS:mLfc±x\ y-x 
tmmB[<Dm^-^mmtn^yf'^'hr}^thiix^^ 
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1 6 

h.m^x. mm I ifs^&<om^^m-^mmtff) 

[00 67] {m2mmm) iTF. ^miLDom 
mcop^-T^-^/mos hyy'yx^(Dmm-j7mizM.mt 

mmmizm^xmm-ti. ^mmmiza^yx. 
10 mimmm.bmtmmmz-:>}.mi^i^L<L 

[0068]IS1 (03 (a) #Bg> -.fSimiSm 

<Dxm bWitx'^i . 

Ig2 (03 (b) :=eyi^yybmi\:Mm (N 

2O) tTMB (Trimethylboron) S:Jg^;^f;^^Cffl^.^7t 
LPCVDj£t:J:>). ±iaoig-C'i^«$it/iT^N'-<x 

cO^feffit^oyjgjg: 4x1 02» cm-3S0BSGiK 
m-. 1 OOnm) -k^m-^, <^t. i^Hxy-fA'-yi? 

[0 06 9] gg'v^T, RTASrffl»'\ : 3 

#\ j!!SvaJS : 1 0 0 O-CT 1 mgcO^l^aiSS-fTP . -5- 

7 1 ^(CffiHi t , 0 n mgS<0ffii8lgiOS 

(}fiS5c«) 2 2*^ig«$ill.. b:ibX\ 1 
@eiO^Ji!iS?^{i 9 0 0—1 10 0*CA^5a»JT-S) >) , 

30 -t-f Y''^i(-^'X^-^2 1 +*»*>iO'i^ny<!Oj£i{E 

fS.^titi:<^j::bb\^o^m^hi>, tfz. llHlSiO^ 

[0070] 1^3 (03 (c)#BS) rmiHteJgffi 

(TiiMSbn'^xhh. 

JMA (04(a) #H3) : H i ^6^eSc7)XS4 i: R 

tX-hl, 31n]i (ml|l^t^il^0IS4tfcV^•C 
ii;2[IIS) <7mm^zii,\^X . iSj«Jg<7)Sv>1g^^8 
40 *>Jgfi^*rT.-5.<7)i:P]B#lc, E-<i«coav>Jg-^«JiS2 24' 
<n^^ay1^'mit^ixh. 

[007 1 ] 1^5 (04 (b) #3S) :%immm 
m22bmm.<r)Bi\^^^miSbi}-hm.iv-x ■ h 

I^-f y^M 2 3 ^ liiTt L D DffijtOp f-^ ^^-/l-MO S 

h5yi/'x^2 4oii{;tj:g*5^Tti.. Mos>-7y 
i/x^ 2 4 tiis y-x • Y \yi yw^2 3 niii/y- 

YW&4(DlJi,z^9y=y'}^^ Ymiim^^flX\.-^h 
tz»). V-x ■ FL-< yW'M2 2(^m^M!lxby-V%. 
50 ffi4 OieJSS«:i; A^HB^JcigJsg^itl, . 



( 

1 7 

[0 0 7 2] tfz. MOShyyi^:^i'2 4X'ii, ^ 

6^ Mosh^y'y:^^i2tmmz. ixio-^a/ 

[00 73] ZCOXoiz. :mmB1&iZii\,^Xi±, V- 

^ 8 ) osffitc a e^fl^t:: f - ^ >- V y -f i^iK 7 

^mn^mibix^^oy}^~7-]^i-^ymeim^^h 
i^mt. m^i^cowmi&^Mtixv-ri'yf^-v^ 

[0074] tj^-oT, ^mmm^zimi, mimm 

m'cW\mcoimtiJ:h<^^'^l -b¥X'$ h. 

X. ^^HiigJ^-WCtixtf. LDD«jtS:^-fSifc*< 

1 ) «+:nyiiS^, -ff^ }i^^-)U:^^-'^2 1 sols 
m?5-rhZt.i)^X'^. M0SI-9Vx;^^2 4O7h-yh 

[0075] imsmmBB) ar. *%B.!^sDfli3i 
ioc MO s b 5y v'';?>^'«^i{3t:^£tw:i»fkL/L-s 3* 

2mwMmtmtmmttiz^''^xti^^-t:^L< ix 

[00 76] CMOS h7yi^X:?(i, |S]-S-KlJ:CC 
n/c S D ffijti^ p ^-r ;t>;UM O S h 7 :^ :? 1 
2> SDfl!jt<Onf-r^;L'MOSh9yi'*-55.^'3 1 fc*' 

X 'J 3 1 ±{cs?^^-»tfiis 2 m^-fi > 

mz. mw.i±iz}iv^xn^^^^)moshyy'Jxi? 

l2tm^^ixtmi&al:Zn^^JU4 0^m^l. ^. 

[0 0 7 7] mz^ CVDa^:^V^, StE 1 ±{::fc»'''T 
pf-^;^;UMOS hyyi^X:^ 1 2*%M§ixl>^1^5 

Ox >; a yii-fi:^±tc.t:oy*s i^-r^tifz K-r H;k 
3 y,Kst/^^- 'J 3 ymm^ff\^'m^i,z>-<9--y^ 

LX. y-V^^3. nf-v^/HVIOSh^yi^'X:? 
3 10r>-'-h«li3 2, p^-v^^/HWOS h^yx';?.:? 
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1 2 oy- h^4 ^m^-fh . 

[00 78] Ig2 (05 (b>#M> i^^/i^yyt 

mmmm.m^izm\'^fzLPcvDmzj:'o, ±ie 

3 (m-. 5 0nm) ^J^fitt*. iJCfc. iSiSaiOi/' 

V^-Ci^U3yS^bK3 3t-xVf--'"<>7^'L. y-h«8i 
3 2 (TM^ tc-^-f K :r -;UJ:^'^--t 3 4 JgJSt" S . 
10 Cl<7)tl', ^^«±<7)>''J3>'StftJl3 3(iW'i/'XhV 
:^^'X-mhfiX\'>htiib, ^iOitmi. 
[0079] IS3 (05(c) #BS) : «:^ttX'/^ 

±iSioxst'»j?c$fi3tT>'NM x</)-^mizv y 

iY-rVtz'f-i'ym3 5 (mm -. 3 0nm) (KT, 
UyK-7'Hf-:5'y^3 5tV^^ ) ^mm-h, CIC 

-rY^^ym<m^Si:iTm.^zii\^x. rKoy^uytc 

[0080] XS4 (06 ( a ) #38) : ^^JPtfCO 
l?fe5!asa^?t:{iRTAS*:fflu, jzaSraS: 6 2 5'CT' 

m2ttHix^ixtmLx\^-hm^z^^^-^mzi' 

^yy'V^^ m3b1fim&^ixl, •b§«F4'-c<o 

A£2:fflV>y^:^-&tf05n;aB#ra;5:3 0#SJKt'S>§. CKO 
tt. ')yY-rY^9ym3 5t-^^ Y^ir-JVX^ 
30 -1?-34i:A*««UTi.^Sarm(:«i. f-^J'^i^'J^'f H 

[0081] ii^i::, 6 O'C^icJnSit/^riSiE^kTkS* 
fcry^-Ti:7Kc07g^V§iS (jl-^it(i. HzOz : NH 
4OH ; H20=l : 1 : 5 ) ^fflV^^C^x-/ hX>yf-y 

>K3 S^^tTf-^'yi^y-^^ h'^3 6/i'(ta:S 

40 \.\ jaaiSJS: 8 5 0'CT2l5]@<7)S^Jaafrffd. i*}. 

2m^(r)mm'^WAti^^T>mm(n^fi'cn\:,x'h 
zcrtim^crtmm'kzi. o . ^^yi^o-^^ KM3 
e^mmi'zm^wzmL i axv^y- hm.m3 2<Di^ 
-h&misa/ummzim^tt.h. ^ntm^z. 

i-^'yi^V'^^ m3 6^<D^jytimm^izW:alLL. 

m) 3 7nm^^tii. 

[0082] iXiiZ. ±ii<7)xmx'm^$iifzT^<^ :^<r> 

50 Xg5 (06 (b) #83) : fI«J/3±tfOv'j3yg!-fb^ 
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1 9 



2 0 



afiifizMLZ. :t®X/f-A-y ^'SSrSv^tvU 
mim 3 3 $-x ••/ f-A'-/ t , ^r-- MIS4 

[ 0 0 8 3 ] (126 ( c ) : ±fScolS-C 

mz. m^^-z^yy^m^^, mfsim^9\,z^9y 
-X - Yi'^ y^m^mitzsDmm<r)n^^^f]^Mo 

[0084] MOSh7>'i^";^:J'3 It'!*, V-X • H 

ymm (»mmc7)m'^m^mm i ) mf- 

•S3 2iO±K:^^'>'>-U-*f-^ KK3 6*<j^^$i^TV^I. 20 

v-x- Yv^ywm.n'^mx'c'f-Y%m 
2<rmms!itt-'m^z\^A-^Kh. ttz, Mosh^ 

y=JX 9 3 1 X'\t , gf^aiS **3 0 n mgScO^Jgjg^ 
at ^t$^^gl« 3 7 T V • H U -f y^mm.% tlh 

tz^. v-x- Yi^^ymL<r>m\^m^iBmi>zb 
(0085] i^mmmx\t . vyY-ry^^yms 

^igS<7)a(,^tg-^^3 7 (V-x • 30 

Yi-'iymm) <7:>m^^rmt. f-^^yv-y-r^ mse 

•i), U-oX. M0SYyyi^'Xi^3ll,ZW^^TXi:ep 
[0 0 86] *>^r;!*tC. M0SN5>v=;?.:^'31(CfeV^ 

r . j£Aw r tt ji-g- y - ;7 «si r mm uz t ; 

^, MOSh7y->';^^'l 2i:[5]^, 1 X 1 O-'A/c 
m 2 1 ffiv - tCS^ ^ -5 T V ^ § ^ i: -> 40 

^ yw.m (^^lu^o^^t^^g-^^I^8, 3 7 ) mmizs 
eM^mz^^yi^ij'f-^ vm? . 36i<m^fif^-^ 

mtLx^^ayY-rY^:^ym6m\^iiimt. m 

m 1 IX y V K-rHf- :7yJiR3 5 & 

[0 0 8 7] tiot'. *IIS$?e©tcJ;^t(f, 

-r^tifzi-^y'^v^^ vm3ei-ffLxm^!§i i 

tagJg^av^^M^3 7tC03>'^'^'h*5t^>iX-C 50 



v^S. fif-o-C, SEISM 1 1 ^:^^8i^O^Sv^^^^i^3 7 

y*>' F-r $Tts i 1 1 J: o •cfiSJi^bSii/i^^' 
y-9-'( HIS3 6{i. ^MSMil>ziHfi>gt^^j:JiOT^f 
tVb Lxm^h. 

[0088] (^4||i©^JS) *^H§S:LDD« 
§ro-txS:*»fl:L;^:ll4IIMJ^)S2:. 07t^^-rT 
{cio V . 0 1 2 tc^ t ;^^t^S'fi5 fc [5] t^figgSff tc-:> 

[0089]IS1 (07 (a>#.^) :Hl2i:l5H; 

-Vmmi 3<rim-\tl5 nm. ^-vnMi Am. 
JStil CO nrntSbS. 

XS2 (07 (b) #Hg) : ±tg<OXarm§it/tT 

p s GM^t- io^H^i^ 1 0 1 -^mm-h . 

[009 0] IS3 (07 (c) #E) : 7:}-fyy:/ 

yy'(ms&i<Y^-(Ji-y^yyimim^^x. Buie/g 
FbTOM7 4 (c. Bijfey-;?. • f v-f ymms 3Rt<y 

-btt«g74(c3itS3>:?i? Fi^-;H 02~1 04 

Xm4 (07 (d) #5S) : #7-xiS (HF : H20 = 
1:100) FX .y-f (^rBl3 0 

~6 0#) XisT/Ur^y-f^^- (Ar*) $rl9V^/iX>'^• 
■y:?X.yf->'i/StCj:'J, 3>'^^'F*-/H 0 2~1 

0 4J!g|5!7)S^gg?fH^$^t^ycfS. Foy;?,y\- 

tc-KnyJ-K-rUv:-?-:?^'^ (WT. ^'d:^F--7-F 

■f-:?'>-^> Vo ) 5 0 (mH; 3 0nm) zB^-t^, 

[0 09 1 ] 11X\ ^^oyY-TY^^ymsoim 

m-i>I.Zis.. Fi:LTf-^yiC5vvt%£0-i^o 

yrMnLxm^X'muc-^^^s^—y'y FS-ffiv^ 

s= ttz. xr<i^yi^^mi. mmv^i^: 3 0 0-C, 

xyN-v^-y y/'yS'?- : 3. 6V/\ : 6 6 5mp 

a (5mTo r r) T'S)I). C(^;Kn>' F'-T F'-f 

:?'y|S5 OiO^JKi. 1 0-1 5 0 nmiOiETO^TgLT 
no. ^(Ti'pr-h^ mm.^Xh^T^f6fc>^, tfz. S 
^tfz-:3>i^^ hSM.z^%^fzibl,z^ 2 0-6 0nm« 

[00 9 2] (07 (e) #M) : .•Koy^--7■ 

F^^'y^5 0£O±lC. V;?';^FP>'X>'\-7^'^SrfflV^ 
•C, TiN]K10 6$:J^jS-r^. St-?-S0±t, T/Ui 
-k^m 107<:mL. ythVVi/yy^ miSO/ F 

fcjDI-f^S. P^^i^JUMOSYyyi^'Xi' 

[0093] *m4ll,m^.t:i*>->-C(5, --Koy F-T" 



(12) 
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2 1 
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Srgftl.. 01 2lC7RL3t^e*Wt"{i:. i^OSfeHSlwJ: 

0 - 3 y ^' YWM<r> S i ««aS{c#^i. BiI7^*5 
T i XfiT 1 s i iWk'¥^zm:thtdf>. ay 99 h& ■ 
«<OBiftSI*«fiTfCs SSO. 5txm<r>oy99Viti 

[0 0 941-:^. ^A%mmzh'^X\i. 

H-r \i^9 yJK 5 0 a»d«t 1 1 i: BJR?^&•^^•c^5 

•5, S i»KA^A>;i<ovK-rKf-^'yJ15 0^BM^ 10 
fVtiza tt I) P * t::*ft- 1. 3 y > mK<r>mi . 5 - 

[0095] 5IIM^^©) VXT. L D 

ittfO p ^^r A-lVM 0SVyyi^X9 \.Z±mW^ii^^-t 

[ 0 0 9 6 ] 1 (08 ( a ) : 1^41156^? 

xg2 (08 ( b ) #33) : mAmmm.<r)jM2tn 

XS3 (US (c)^m.) :y:fhOvyyy nmiR 

At,zW:.hay9 9Vii-—)V\.0 2~-\6A'^^iX^fl 30 
[0 0 9 7] ^iOB#, «^c7)M|gjl:(cf#oT, 3l^#?lt 

ymms 3*<j^^$iiTv%t'V^s 1 mil i <o^® 

X^4 (08 (d)#3S) :m4^MJ^«KOX^4i:Inl 

TM5 (08 (e) #31) : RTA'&SrfflVV mm (N 

2 ) . : 9 0 0 -c t- 3 0 ?>raco»^ 40 

•kno. ^<r>mm. -•KayK-rh'-?-:5'y|l5 0i:a« 
t-ay l<-7'Hf-:J'>'^5 04'«0;J<Dy»^"£.Ml cftcit 

(&§JCJS) 5 lA^J^figSiil.. fSi, 

[0 0 9 8] fcCloT-. flTA{Cj:|>WI^{i8 0 

0-1 ooo'c**jai-c#>o. c<^ffifflo4>-ct, 8 5 

0-9 5 0°Ctl-r§.r > tci 0 , #i3mf=5:^-^^$ij$r 



(f, M^#fflmtt'. jsaas : 8 5 o-c-cs oij-iai^ 

[0 09 9]IS5 (08 (e>#Sg) :.1fDVH-r 

h' ^ 5 0 cr)±tc . -r^/^N h d yxj ^• -y :J'-S*fflv ^ 
T i NMl 0 6S:mi-^. JE{c-?-0±tc. r;U$ 
-^Jl 1 0 7 t , 7 h U y 7 ^ gffi^lOf H 

{CjDX-rS. vloLT. pf-v^;HM0Sb7yj/;^:? 

[0100] i^5msmm^zh->x\t. ^A^mm 

tn^. ago. Sum(r)Ziy9 9V^^-MZi5ni>P 
'\,zn-ti.-=iy99Vm5iir>W.t. *^5-10Qi:«< 
i^a. mkO. 5um<D-=iy99\'7t^-Mzii»h 
n^znthoy^^hmjUi. l«»2 0~5 0Qi:V^3 

-^:i:C:-5>. 1 x l 0-SA/cm2cD:t-:J^-T$>'5 . 

[0101] (^6|im^-) l^T. S Dfll 

Jt^CMOSh^y-/';^:?^^;!:^^:^^ tr, 114 

*r , 0 9 tc^tr^N'^ ;^^KffM«5*:0{;©^-7 1 I^BJ-f 
[0 102] CMOS h^Vi^'X^-fi, |5]-S^7 1± 

i,zm^ ^ixtzSD tm<^ p -j-^ *;uM o s h 5 y V ^' 

S2hSDm^cr>n^^A^)VUOSVvy=JX953t 

X^l(09(a)#ra) : LOCOSa^rfflV^. p^g 
miai^V 3 y««7 1 ±tCS^ij-|iffiiS7 2 ^i^figL 
;tfiifc. Pf-v^;l/MOSh7yi^';^^'5 2&t/fnf-^^ 
;l'MOSh7yv^^'5 3 2r^^-t-S.. i^, n-f-v^Vl^ 

mfS.-fi. tfz. '&hyy>'x9<r>y-h^^7 4izit 

[0 103] XS2 (09 (b) #81) : S i H4<:N2 
Oico?g-^7yx2rfflv^fcLPCVDj£icJ;0. ±Ei7)X 

(MIS: 5 0nm) i:1&sS.t^. cKlz. 'JV^'^y-^m 
ffiarfflV^Ts p-fA-^^/l/MOS b^yj^'X^- 5 2(50y- 
;^ . YU-(y^^ mym) izmtiay^^h-ii-^-Ji' 

5 5, 5 5i:m&-r6. 

[ 0 1 0-4 ] Xg3 (09 ( c ) #as) : ^:^14x.xf- 
y^im\ ny99Y^^-)i^5 5, 55&mzm^^ 

titzufmimiw^-th. mz. •79'^^hvyx/-^'y 

9mim\. ^ . ±iicoxm.x'm&$titzTy u x(^±mz 

•^^ayY~r¥f-9yWk5 0 (^: BOnm) SrjgfiS 
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[0105] Hlc, «mJlP*r<50a«bJtra&^ JtfiRTA 
isaSiSS: 9 0 0'Ctfl5!&a$-ff^. -eoS 
Sk. ;ifnyK-rK^^'yia5 0t^l^*<«l4UT 

(0106] XS4 (09 ( d ) : 6 O'CSSvC 

•^itJS. Hz 02 : NH4OH : H2 0=l : 1 : 5) Sr^ 
V X v h X y ^ y t J: 0 , >■ U 1^r< K-lb U T V ^ 
^irvvtrny K-r K^:? y^ 5 0 L-C^^* y i^'J 

XnS (129 (e)#BS) : 'J V -f iStff frffll-^-C 
nf--^:f;l/MOS h^yi^'A:^' 5 BtfOV— • h'U"fy 
ffliS (IIS^BS) {Cjitl)3y^'^'h*-/l'2:Jg^-f5. 
[0 1 0 7] -etr, T:/;t-^^yX>^••y:$'a5rfflV^, 

±ie^x^-C'JBfi£$itJtx^NM xco^stcy yS: H-r 

U/if-rJ'yM (lUT. ';y F:-rK-^:J'yS<:V-.-5 ) 5 
7 {mm - 3 0nm) ^mi-S. 'Jy^-T* 

\^i-^ym5 7?:m^hl,z',3:. -t^oy K-rH-^^y 

•CUy^:^^ffl1-|>fv:^tT'c}:V^. 
[0 1 08] SJlr^T, UyF-7-H^^'y^5 7cO± 
{c, -e/^-hDyx>'N"-/^'£$rfflv^-C, TiNMlOc 

•ri., 

IS6 (09 (f :fif*{C. 7 

|.3y;5'?'h®|n:iOfi!±, ^1 0-3 0Q, ESO. 5 
/zm^ony:?':?' h-;^-/KCfc{tl> n'tittl.ay:?:^' 
V^^<^mt. *«J5-1 OntffiV^<S*<f#<i>il. CMO 

( 0 1 0 9 ] i^. ±E#IIMff^FJ{imTi7) i a 
■C t J: < , •?-<OJi^T'i>l§I«sof^fflfc J;t'^^mSrf#i> - 

(D^^'yjse. 3 5, 5 0, 5 7&flfc«o^M(r 

^:5'y>-U-!f-f KM7, 36, 5 6 S-fficOi^UT-f 
m^*P*t'<02(ij!aJij£S7^:{sRTA^&S:fflv\ JJtTc^ 
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SSJS : 550-650X;. mm^4'T'c035!LaS|ra : 3 

hi/- 'J •!;■-( KM (^asias: 6oo~7oox:, 

jSP+-C<^5!lSIQia : 3 O^HSEK, RTAS<^J!iaK| 
6 0f^.>g^) . 

[0110] 1 ±E<^?aK3Eia 
[0111] tfz. ±ieo#^Si^y-9-'f HiKtr'^xv 

hx./^y^^f S^a^^X yf-y^^JStLTJi, UlTso 

LT^ciHSiJgSi:*^?!-^^ (S^ttli, HNO3 : 
HC I : H20=l : 1 : 5) ) , K 

IS ( 6 o'cmmizimLf^^mtmkit^mAibAii^is. 

20 -^jifS (jg-^Jtfi, HC 1 : HzO: : H20=l : 1 : 
5) ) . 

[ 0 1 1 2 ] ^LT. ±Mc^^w.i^u^^ mom 

a« ry^-i-i^Vr^ mmi^f^: 8 0 0~900 
•C) . a.'^/l^hi/'J-^-f K,^ (5!iS;SS: 8 0 0-9 0 

0-c) . f^. l»5!ylB*ra^:ov^t■^5. iiiis<oi!waa<o 

^titmtx'hh. 2i§\s^js!tmi.zi5\^x . iie^^is 

^j:Omxm'^(Dm f^^:k.^ <'*-■!. t a iSf^jA^'S) 0 . 

^\'y^^'^m'^^ik'^izit^ti^fi, ^mi&mm^ 

[oii3]f^i), i\siscDmtmzX'^x^m=yv-^-( 
m^^+^^izimmtiiix v ^l, 2 m a^isfejas 

(2) M3«SgJe»S.t5-m6IISS7e«(=fcv^T, UyS- 

40 yM(cBI=fti5. hS^K-ruc^^'yli^JBfi^ 
mi . '-no y K -r K y^ 6 . 
*D y Sr t fg{cM ^ ft * ;t'(tt- . ^<r>^cr)fkmm t 

[0 114] {3)'^-^^-Vuyx/-^y9mim^^XT>- 
SsfeifeA^K-r^fl^^c^RK (f-^'y^6, 3 5. 5 0, 

5 7) imm-h^. ^±9-y-/him^^r. ^ 

h ny;?.A- •/ ^fmSf^izM-^Ximth , 

( 4 ) ^il F -r § ii/>:^aM ( f - y ^ 6 , 3 
50 5. 5 0, 57) <^Jg^:^&(CCVDffi*-fflV^S. 
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CO 1 1 5] ymtrm^-tiizit^ MS 

^XiibX. mt'i-^y (Ti C l4) , TDMAT (T 
etrakis-Dimethylamido-Titaniuo ) , TDEAT (Tet 
rakis-Diethylamino-Titanium) ^Srt'S'fflV Tvi' 
■Mll^m-r*tC<Ss mmxtLX. CyclopenUdien 
yl allyl Platinum ^t'iJrfflV*!.. aJ-s)VYmiB'^ 
■5.tc{i, WM:^'y^'cLX. Bis-nethylcyclopentadienyl 
Cobalt ^iiSrfflV^^,. 

[01 16] -f-LT^ ±.%lLf.i±Bm<r>Wm:^':^i<z. T 
MB. TMP (Trimethylphosphine) . v^d^^y, 

ryi'x:x, E.y-vit^^'oy (bfs) ^t'fo^ 
-ert-eti, y>h'-rHf-^y^3 5, •f^y^u-^-'f 

3 6 . fiascos*- ^m^iH 3 7 lCit# ft^T L D 
D fijfiO n f-r ^Vl/M O S h 7 yi^X:^t:m^l . 

[0117] ( 6 ) ^2iis£miRi>'±ie ( 5 ) ins 

( 7 ) H -r § ri.^: ( 6 . 3 

5, 5 0. 5 7) Vi/;t« h pyx^N-y 

^) S/i{±S2^«;5, >f ^yyi—'r ^ y^fm. 

^-cr-^t;J[5^'0P VD (Physical VaporDeposition) 
[0 118] (8) M^B^ai/'J^yS^l , 7 1 

litest ftt. ^lSh7yv:^:J'S-i^fig^S. 
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( 9 ) hie.^M3 , y n ymitmm<^m^^j: 

ilO) yy^t-Jl^X^—fS, 3 4, 7 6$-.^ 

^, ^) ^zx-oxm^-th. i-^yme. 35, 50, 
5 7$-ffi<^^JS^tca#ftt/cii-^lC{4. -5-o^«ist 
SlCU^:V^^^«-C-9-'f H'!7:r-;WX'<—t>-5. 3 4. 7 

[0119] ( 1 1 ) ±te ( 1) - ( 1 0 ) s-s-^i-fti 
m^^hitxmi-t?>, 

( ^ ) fgjftifi 7~ 1 1 cov ^-rtit^ 1 m^ztmco^^^i^^ 



[0 120] isOidt-mtf. i^UV^Ym^t^iZ 

mmttiztPX'ti. 

( D ) mi^^ 7-11 £7)V%-fn*> 1 

m.<^m&Hmi<zii\^x . mi(7>xmx'm^$ixi-zy-y-<-( 
miztmi^^w Ymt^y-!^^ h-titzibcDoyj^if 
mm!m^%mLxmiSim^m&i-ti>xmk iiiistt^¥^ 

10 [0 1 2 1 ] ^ioi^t-ftiff. uy^'^' VSfii(7)ffiv> 

(a) i^yrryjitji, miSa^avU3yS«;t'»fC^ 
'^x/W, miSfai^y^yK. ^UvUnyK, 

CO 1 22] (b) PVOmtii. ^^X^-<-y^m. ^< 

20 a, 'f;tyb'-AT;ffv>'gyffi. i^'^XrJ'-^^yb- 
CO 1 23] 

2] l6ttfil^i:h5yi/X^'^{i;t7ti|iSlft^KfcJ:t>'-!- 
[0124] 3 ] ^l*m>'K-r§n;tifeaii$-€i/v: 

50 



CElDSiOfS#'2:l!eBB] 

[01] i^w^<n'm\%mm<r)'^-H^-kwm-htz 
[[22 ] *iis3<7)^i ms7g.^<7)^:^a^iK03-ri.!^^ 

[05] 2^i&Bfl«7)ig 3 mmimm.-h'&^ 'mi-fh fz 

[128] ^^m<om5miiimWi<r>wkijm^mBM-r^t: 
5D [i2 9 ] :^mncr)m6mmmcr)mkij'£i:mBM-t^f.:. 
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